Extrinsic Contamination of Liquid Soap with Various Gram-Negative Bacteria in a Hospital in Turkey
To the Editor-Because washing hands before and after direct contact with patients is the major component of infection control programs, microbial contamination of hand-washing soaps used in the hospital setting can present a challenge for infection control. Potentially pathogenic microorganisms, including diphtheroids, staphylococci, Escherichia coli, and Klebsiella, Pseudomonas, Serratia, Aspergillus, and Candida species, were found in bar soaps and their containers. 1, 2 Not only bar soaps but also liquid soaps can be contaminated intrinsically during the manufacture or extrinsically during use, particularly by gram-negative bacteria. 3 ' 4 Staphylococci are isolated more often from bar soaps rather than liquid soaps. Gram-negative bacteria are isolated from liquid soaps, including those that contain antibacterials.
"
5 Klebsiella pneumoniae contaminated chlorhexidine-containing soap, Pseudomonas aeruginosa contaminated triclosan-containing soap, and Serratia marcescens contaminated chlorxylenol-containing soap, in several studies investigating infection outbreaks.
3,4,6 S. marcescens was associated with hospital infections and infection outbreaks following contamination of soap, particularly in critical patient groups, such as newborns and transplantation recipients. 4, 7, 8 In this study, we aimed to evaluate the microbial contamination of "in use" soaps and the clonal relatedness of the soap-contaminating microorganisms in our hospital, a 450-bed university hospital in Turkey. This research was performed with the approval of the university's Training and Research Hospital Ethics Committee. We performed cultures of samples from 383 soaps that were in use in our hospital during a 1-week period. For each soap included in the study, we used a form to indicate the type of soap (liquid or bar), the unit and the room in which the soap was used, the date and hour at which samples for culture were taken, the time the container was last replenished with fresh soap, and the population using the soap. Bacterial and fungal cultures were performed. The clonal relatedness of the isolates obtained from soaps was assessed using pulsed-field gel electrophoresis (PFGE) of the genomic DNA, as described elsewhere. 9 Statistical analyses were performed with SPSS, version 11.0 (SPSS), using the x 2 test.
Of the 383 soaps, 378 were liquid and only 5 were bars. Also, 361 of the samples were from soap in general use (which does not contain a germicide), and the remaining 22 samples were from the private soaps of patients. Bacterial growth was found in 44 (11.4%) of the soaps (all liquid); 1 bacterial isolate came from an antibacterial-containing private liquid soap of a patient. A single microorganism was isolated from 43 of the 44 positive samples, whereas one yielded 2 different bacteria. No growth was observed on fungal cultures. No contamination was found in the original container or the plastic cans used to distribute the soap, demonstrating extrinsic contamination of the soaps during use. The organisms isolated from the soaps were P. aeruginosa (16 isolates), Enterobacter aerogenes (9) , E. coli (8) , K. pneumoniae (6) , Enterobacter cloacae (3), S. marcescens (2) , and Klebsiella oxytoca (1) .
By unit, the proportion of samples that yielded microorganisms on culture was as follows: 6 of 16 from the ophthalmology ward, 6 of 15 from private clinics, 4 of 9 from the dermatology ward, 3 of 16 from the pediatrics ward, 3 of 20 from the physical medicine and rehabilitation ward, 3 of 39 from the obstetrics and gynecology ward, 2 of 9 from the emergency department, 2 of 5 from the gastroenterology ward, 2 of 10 from the dialysis unit, 2 of 7 from the cardio- Bacterial growth was found in 29 (11.3%) of the 257 samples collected from midnight to 5:00 PM, whereas 14 (11.1%) of the 126 samples taken from 5:00 PM to 7:00 PM were culture positive; there was no significant difference with respect to sampling time (P> .99). We took 214 samples from patient rooms, and these cultures yielded 27 isolates; we took 26 samples from doctor rooms, and these cultures yielded 4 isolates. A total of 25 samples were taken from nurse rooms, and these cultures yielded 4 isolates. A total of 28 samples were taken from women's toilets, and these cultures yielded 2 isolates. We collected 24 samples from men's toilets, and these cultures yielded 2 isolates. Finally, we collected 66 samples from other places, and these cultures yielded 5 isolates. Although the difference was not significant (P = .70), the rate of contamination was lower in the toilets, where the circulation and replenishment of the soap was much faster than in the other rooms.
The results of the molecular studies with PFGE showed no evident cluster among the isolates in each genus ( Figure 1) ; there were only a few isolates with indistinguishable profiles. The indistinguishable isolates (EB2/EB5 and EB3/EB4 among E. aerogenes isolates, EC7/EC8 among E, coli isolates, and PS6/ PS10 among P. aeruginosa isolates) were collected from different wards and rooms; no epidemiological link could be demonstrated. The 2 S. marcescens strains obtained in the study were indistinguishable by PFGE and were isolated from the same ward (one from a patient room and the other from the men's toilet in the obstetrics and gynecology department). However, there were no reported hospital infections or outbreaks attributable to this microorganism in this ward in the 3 months before and the 3 months after the study period.
During the study, it was observed that some of the staff responsible for cleaning the units did not wash the containers during replenishment of the soap, and they refilled the containers before they were totally empty. Infrequent replenishment of soap in particular units was also observed. There were some containers with open or spoiled lids, especially in the toilets, that seemed to be another route for extrinsic contamination. The head doctor, the directors, the supervisors, and the staff were informed about the rate and risks of contamination in our hospital, and the staff were re-educated to prevent any hospital infection due to soap contamination.
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